

























































































































































conditions.	 The	 convective	 heat	 transfer	 on	 a	 tank	walls	 depends	 on	 the	 heat	 transfer	 coefficient.	 The	 availability	 of	 universal	modelling	 approach	 to	 estimate	 this	 coefficient	 for	 arbitrary	 conditions	 is	 vital	 for	 hydrogen	 safety












































@	T	(K) (W/m/K)	@ (J/kg/K)	@ (Pa	s)	@
P	=	0.1	MPa P	=	77	MPa P	=	0.1	MPa P	=	77	MPa P	=	0.1	MPa P	=	77	MPa
270 1.71 10–1 2.64 10–1 1.42 104 1.50 104 8.33 10–6 1.12 10–5
280 1.76 10–1 2.67 10–1 1.42 104 1.50 104 8.54 10–6 1.12 10–5
290 1.81 10–1 2.70 10–1 1.43 104 1.50 104 8.75 10–6 1.13 10–5
300 1.86 10–1 2.73 101 1.43 104 1.50 104 8.95 10–6 1.14 10−5
310 1.91 10–1 2.76 10–1 1.43 104 1.50 104 9.16 10–6 1.15 10–5
320 1.95 10–1 2.79 10–1 1.44 104 1.50 104 9.36 10–6 1.17 10–5
330 2.00 10–1 2.83 10–1 1.44 104 1.50 104 9.56 10–6 1.18 10–5
340 2.05 10–1 2.87 10–1 1.44 104 1.50 104 9.75 10–6 1.19 10–5
350 2.10 10–1 2.91 10–1 1.44 104 1.50 104 9.95 10–6 1.20 10–5
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of	hydrogen	at	inlet	is	calculated	using	Abel-Noble	EOS	for	real	gas.	It	was	concluded	in	Refs.	[6,33]	that	pressure	inside	the	tank,	 ,	and	pressure	at	inlet,	 ,	are	very	close.	Hence,	 is	used	to	calculate	the	density	of
Fig.	2	The	interpolation	for	calculation	of	hydrogen	thermal	properties	as	a	function	of	temperature	and	pressure.
alt-text:	Fig.	2






























































































































Characteristics Type	IV Type	III Type	III
Reference [6] [6] [7]
Volume	(L) 29 40 74
External	length	(mm) 827 920 1030
External	diameter	(mm) 279 329 427
Internal	diameter	(mm) 230 290 354
Liner	material: HDPEa AAa AAa
(W/m/K) 0.385 167 238
(J/kg/K) 1580 900 902
(kg/m3) 945 2700 2700
Composite	shell	(wall)	material: CFRP CFRP CFRP
(W/m/K) 0.74 0.74 0.612
(J/kg/K) 1120 1120 840
(kg/m3) 1494 1494 1570
Injector	(inlet)	diameter	(mm) 3 3 5
Ambient	temperature	(K) 293 293 303
Initial	temperature	(K) 293 293 288









Initial	hydrogen	pressure	(MPa) 2 2 5.5
Target	pressure	(MPa) 77 77 70



















experiment	 the	pressure	ramp	was	changing	during	 fuelling	opposite	 to	 the	constant	pressure	ramp	(but	different)	applied	 in	 two	previous	 tests.	The	pressure	ramp	 is	significantly	higher	at	 the	beginning	of	 the	 fuelling	and	 the
pressure	ramp	slope	reduces	significantly	after	around	160–180	s.	The	result	is	the	temperature	peak	in	the	temperature	dynamics.	The	SOC	value	of	92%	is	obtained	at	the	end	of	the	simulation	when	the	fuelling	time	reached	640	s	as
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• Physical	model	of	hydrogen	tank	thermal	behaviour	during	fuelling	is	developed.
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